Diagnosis
The presence or absence of self-injury and incontinence, the ability to induce seizures by suggestion, psychologic tests, historical factors, and ambulatory electroencephalography (EEG) have been found to be insufficient for the diagnosis of psychogenic nonepileptic seizures. 1, 6 Postictal prolactin levels greater than two times the upper limit of normal once were thought to differentiate generalized and complex partial seizures from psychogenic nonepileptic seizures but recently have been shown to be unreliable. 7 
viDeo-eleCtroeNCePhalograPhy
Inpatient video-electroencephalography (vEEG) monitoring is the preferred test for the diagnosis of psychogenic nonepileptic seizures. Definitive diagnosis is achieved when a patient is observed having typical seizures without accompanying EEG abnormalities. Family members or witnesses who are familiar with the patient's seizures must agree that the recorded episodes are typical events. The importance of using vEEG monitoring recently was underscored in a study 8 that evaluated diagnoses in patients who had been referred to an inpatient vEEG monitoring unit for characterization of their seizures. The study found that 24 percent of the patients had been misdiagnosed: 22 patients previously diagnosed with epilepsy were found to have nonepileptic seizures, and four patients previously diagnosed with nonepileptic seizures were found to have epileptic seizures. All of the patients in the study had been referred by epileptologists or by neurologists with experience in diagnosing and treating epilepsy. Thus, even epilepsy specialists misdiagnosed seizure types in nearly one fourth of cases.
hiStoriCal aND CliNiCal featureS
Features that are suggestive, but not diagnostic, of psychogenic nonepileptic seizures are listed in Table 2 . 1, 9, 10 Typical features of these events include gradual onset, long duration, a waxing and waning course, and disorganized, asymmetric motor activity. 9 The events lack the stereotypy of epileptic seizures because the pattern of symptoms and sequence of events vary between seizures.
Not all seizures with these features are psychogenic nonepileptic seizures, however. Frontal lobe seizures often are mistaken for nonepileptic seizures because of the associated dramatic motor and vocal outbursts, possible retained consciousness, and short postictal period. Frontal lobe seizures may be distinguished by their brief duration, stereotypical nature, and tendency to begin Early diagnosis of psychogenic nonepileptic seizures is critical. Unfortunately, the diagnosis often is delayed. One review 10 reported a mean of 7.2 years between manifestation and accurate diagnosis of psychogenic nonepileptic seizures. Because of this delay, many patients with these events experience significant morbidity from inappropriate treatment for epileptic seizures, including adverse effects of antiepileptic drugs and aggressive, potentially harmful interventions (e.g., intubation) for pseudo-status epilepticus during emergency department visits.
Definitive diagnosis of psychogenic nonepileptic seizures may be therapeutic. After being informed unambiguously of the diagnosis, some patients stop having the events.
11
Early diagnosis of psychogenic nonepileptic seizures is important economically. One study 12 demonstrated an 84 percent reduction in total seizure-related medical charges in the six months after diagnosis of psychogenic nonepileptic seizures: average diagnostic test charges decreased by 76 percent, medication charges decreased by 69 percent, outpatient visits decreased by 80 percent, and emergency department visits decreased by 97 percent.
Family physicians have an important role in the timely diagnosis of psychogenic nonepileptic seizures through early referral of patients with apparently intractable seizures to epilepsy centers. Seizures in about 60 percent of patients with newly diagnosed epilepsy are controlled with a moderate dosage of a single antiepileptic drug (usually the first or second drug chosen); only about 10 percent of patients with inadequate control of seizures on the first antiepileptic drug become free of seizures. 13, 14 Thus, the threshold for determining that seizures are intractable should be low, and referral to an epilepsy center for clarification of the diagnosis should be prompt.
Psychogenic nonepileptic seizures have serious negative effects on patients' lives. Health-related quality of life is significantly lower in patients with these seizures than in patients with epilepsy, even intractable epilepsy. 15 Decreased quality of life in patients with psychogenic nonepileptic seizures is associated with the presence of psychopathology and the adverse effects of antiepileptic drugs. 15 These factors further emphasize the importance of early diagnosis of psychogenic nonepileptic seizures, cessation of antiepileptic drug therapy in patients without concurrent epilepsy, and treatment of the underlying psychiatric illness.
epidemiology
The prevalence of nonepileptic seizures ranges from two to 33 cases per 100,000 persons in the general population. Hence, these seizures are approximately as common as multiple sclerosis and trigeminal neuralgia. 16 From 5 to 10 percent of outpatient epilepsy populations have psychogenic nonepileptic seizures, compared with 20 to 40 percent of inpatient epilepsy populations (hospitals and specialty epilepsy centers). 3, 17 Between 75 and 85 percent of patients with psychogenic nonepileptic seizures are women. 18 Like conversion disorder, psychogenic nonepileptic seizures tend to begin in young adulthood, although the seizures can occur in a wide range of ages. 18 The prevalence of psychogenic nonepileptic seizures is increased in patients with head injuries, learning disabilities, or isolated neuropsychologic deficits, 10 and patients with psychogenic nonepileptic seizures have higher than average rates of abnormal results on magnetic resonance imaging (MRI) and EEG. These factors suggest that physical brain disease may play a role in the development of the events. 19 The events also occur in patients with central nervous system lesions that are associated with an increased risk of developing epilepsy, such as stroke, trauma, infection, and malformation, 20 as well as in patients with hippocampal sclerosis, 21 which often is identified as a cause of temporal lobe epilepsy. Thus, the presence of MRI or EEG abnormalities may delay diagnosis and treatment of psychogenic nonepileptic seizures.
Estimates of the coexistence of epilepsy and psychogenic nonepileptic seizures vary from 5 percent to more than 60 percent, depending on the study setting and diagnostic criteria.
3 Recent studies 17, 22 using strict criteria for a diagnosis of epilepsy found that only 5 to 10 percent of patients with nonepileptic seizures have concurrent epileptic seizures.
etiology
All psychogenic nonepileptic seizures function as a coping mechanism. 23 Patients with these events are more likely to use maladaptive coping strategies to handle stress. 24 In psychogenic nonepileptic seizures, psychologic conflicts are translated into a physical symptom-the seizure. In this way, intolerable distress is dissociated from the painful conscious experience of the trauma or forbidden emotions that are causing the distress. 25, 26 Thus, genuine psychogenic nonepileptic seizures (as opposed to factitious disorder or malingering) are not intentional: they are created as a psychologic defense mechanism to keep internal stressors out of conscious awareness. 25 Psychogenic nonepileptic seizures do not have a single etiology; rather, they are the product of several different causal pathways (Table 1 ). The seizures may be the result of psychopathologic processes, a response to acute stress in patients without evidence of psychopathology, or a reinforced behavior pattern in cognitively impaired patients. Rarely, malingering or factitious disorder presents as psychogenic nonepileptic seizures. 27 From 43 to 100 percent (median: 73.5 per- (Table 3) . 25 The disorders tend to be related to trauma, and include posttraumatic stress disorder (PTSD) and other anxiety disorders; depressive disorders; and conversion, somatization, and dissociation disorders. Personality pathology, particularly of the borderline type, is common. 29 Frequently, patients with psychogenic nonepileptic seizures also have other dissociative and somatization symptoms. 18, 30 Patients with psychogenic nonepileptic seizures frequently have a history of (or current) physical or sexual abuse 24 or significant psychosocial stressors for which there is no perceived resolution. 31, 32 These "unspeakable dilemmas" 31 often involve dysfunctional family interaction and communication. 18, 24 A frequently cited prospective study 25 showed that 84 percent of patients with psychogenic nonepileptic seizures had experienced trauma. One recent study 33 found significantly higher rates of PTSD, childhood sexual abuse, dissociative symptoms, and history of assaultive trauma in patients with psychogenic nonepileptic seizures than in patients with epilepsy. Physical and sexual abuse has been linked to increased rates of several somatization syndromes, including psychogenic nonepileptic seizures. 26 To determine why a patient is having psychogenic nonepileptic seizures, the physician must identify the psychologic function of the seizure. 34 A detailed, systematic psychiatric evaluation and an assessment of family, social, financial, and employment problems should provide insight. 35 Causes and suggested treatments for psychogenic nonepileptic seizures are summarized in Table 4 . 3, 9, 25, 27, 35, 36 Disease Course Because nonepileptic seizures are not a single entity or disorder, the course is variable and depends on the underlying cause. Prognostic factors also vary (Table 5) . 9, 11, 27, 37 The findings of outcome studies allow some generalizations about patients with psychogenic nonepileptic seizures. Seizure cessation occurs in about 40 percent of patients. Seizure reduction occurs in about one third of patients, and chronic, unimproved seizures continue in another one third of patients. 38 In a study 11 that assessed one-to 10-year outcomes in 164 patients with psychogenic nonepileptic seizures, 44 percent had a poor outcome (not free of seizures, dependent [i.e., unemployed or retired because of ill health]); 40 percent had an intermediate outcome (free of seizures but dependent, or not free of seizures but living independently); and 16 percent had a good outcome (free of seizures and living independently). At more than 11 years after the onset of psychogenic nonepileptic seizures and four years after diagnosis, 71 percent of patients still were having seizures, and 56 percent still were dependent. These outcomes are worse than those for newly diagnosed epilepsy and are equivalent to the outcomes for other somatoform disorders. because the seizures are psychogenic in origin, they will respond to psychiatric treatment. Two uncontrolled studies 18, 39 have shown that psychotherapy is more effective than no intervention.
Various psychotherapeutic techniques with proven efficacy in other disorders have been applied to patients with psychogenic nonepileptic seizures who have similar psychiatric profiles. Table 4 3,9,25,27,35,36 summa- 27 the first step is accurate diagnosis of psychogenic nonepileptic seizures based on a thorough history, a focused physical examination, and inpatient vEEG monitoring. After the diagnosis is presented to the patient and family, the next step is to create a list of predisposing factors, precipitants, and perpetuating factors for the seizures. This list is used to determine the appropriate psychotherapies and drug treatments. Antiepileptic drugs are tapered in patients with exclusively nonepileptic seizures, and appropriate psychotropic drugs are titrated for the treatment of psychiatric comorbidities.
An excellent resource for patients with psychogenic nonepileptic seizures is available online (http://www.hsc.usf.edu/~sbenbadi/ PNES_USF.html). 
